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Analysis of influence of blasting vibration on middle wall of a double-arch tunnel

SHI Ya-xin, WANG Ming-nian, LI Qiang
(School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China )

Abstract: The double-arch tunnel is built usually by the full-face method under the condition of surrounding rock masses grade II
and grade III. Vibration of blasting has been simulated and analyzed by three-dimensional numerical simulation during construction
process of the double-arch tunnel; and the influence of blasting vibration on the middle wall of the double-arch tunnel caused by the
rear tunnel is studied. The result indicates that the blasting of the rear tunnel creates much effect on the middle wall of the double-arch

tunnel; there is a great need for protection to reduce disturbance of middle wall caused by blasting vibration; and temporary support

will be destroyed.
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Fig.1 Blast hole arrangement plan of rear tunnel(unit: cm)
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Fig.2 Breaking-in hole arrangement plan of rear tunnel
and sequence blasting(unit:cm )
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Fig.3 Time-history curve of blasting load of
Second grade rock mass
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Fig.4 Time-history curve of blasting load of
Third grade rock mass

3 RS HER

3.1 ESEEE

TR MRHE AT TR, AR BT R amE
RV A 2 B 0 88T T ) 4 TR, 4 r A
FAISTAI AN 100 s JRZ 0.03 s I, 58 RN AR )
SIHEE 30 %~56 %A1 20 %~25 %.

AT B B L A R ) 5~ 10
5o LEPPTRAT T, A BT Bl 5 RN ) B A
OB LU 10 A5 TR TR AR AR . PRI, ARIR
THRBGE: EREERTECT, BSR4 w3
JERIRT 5 4% 5 Ao TP st PSR A £ 2 B 5 50 %
F125 %, TR ) =S 5003 1, TREEF
SRIE AR 2 (LA gh AV i B L A VP
FEHE S 50 % it 5D

R1 WHERNHFESHER
Table 1 The selecting mechanical
parameters of calculation

i PELE  WMALL BRI WEEEM  HEEp
/GPa v /MPa 1©) /g cm®
11 22 0.23 2 50 2.6
IEZqiEES 10 0.28 1 40 2.4
LIS 21 0.2 / / 2.5
ZRAHY 285 0.2 / / 2.5
g 285 0.2 / / 2.5

K2 HEAMESIESEN TREELKERE AL MPa)
Table 2 The strength of concrete acting by static load and

dynamic load (unit:MPa)
. - R R VT o VAL
TREE bR
EWiN /KA EWiN E/IE0A
C20 10.1 0.56 152 0.84
C25 12.5 0.65 18.8 0.98
3.2 MHE

AR b AE H (1 5 A1) (Rayleigh) FH
Je, HRHUELR N 3,

R3 FAERRHEE T RARRER

Table 3 Rock mass damping factor and spanning

of middle damping
A 2 FHIELL € YR f/ Hz
Il 0.01 10
111 0.01 7
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Table 4 Control standard reference value of vibration
velocity of tunnel’s particle safety
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Fig.5 Control point arrangement plan of
stress of middle wall
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Fig.6 Control point arrangement plan of
velocity of middle wall
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Fig.7 Max (or min) principal stress time-history curve of
the third control point of middle wall
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Fig.8 Max (or min) principal stress time-history curve of
the fourth control point of middle wall
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Fig.9 Velocity’s time-history curve of the seventh control
point of middle wall
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Table 5 Control point extreme stress of middle wall

v/cm-s?t

5 ) gl
1 2 3 4 5 6
BRFNSI/MPa -0.065 0.003 -0.018 0.321 0.208 0.147
/N EN J)/MPa -1.554 -1.574 -2.24 -1.591 -1.075 -1.081

R 6 R RE AR

Table 6 Control point extreme velocity of middle wall

P
7 8 9 10 11
¥/ cm - 5! 4.663  3.667 3.662 3.188 2.657

R 7~9 KK 5. & 6 B4 HTHI:
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(2) R gy RN R 5, Hig
KEFN A 0321 MPa, /NT- C25 JE 1R
VFEhPLRRfE, R RETIA 3, A Eh N 9%
HIEF, AT CARIE R RE I 2 4y g K S O
H=2.24 MPa, /N C25 JREEL I8 SLVF sh T B
LARZREATIL 6.8. 5 HH L Ny 35y, a] LLARIE
RS 1) 224

(3) sl R R 6, Hip KHR3)
THIEA 4.663 cms, KAETEFRES UG
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Fig.10 Max (or min) principal stress time-history curve of
the third control point of middle wall
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Fig.11 Max (or min) principal stress time-history curve of
the fourth control point of middle wall
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Fig.12 Velocity’s time-history curve of the seventh control
point of middle wall
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Table 7 Control point extreme stress of middle wall

Pl o 1 2 3 4 5 6

I KEMNJ/MPa 0227 0.212 0.779 0.798 0.383 0.251

J/NERN J)/MPa -1.491 -2.292 -3.856 -2.586 -1.541 -1.247
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Table 8 Control point extreme velocity of middle wall

Pl o 7 8 9 10 11

HE/ em s 5911 4585 3.682 3.536 3.733
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Fig.13 Maximum velocity of temporary support of
middle wall caused by blasting vibration under
the second grade rock mass
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Fig.14 Maximum velocity of temporary support of
middle wall caused by blasting vibration under
the third grade rock mass
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